Six virus isolates from chicken and turkey flocks belonging to serotype 3 of avian paramyxovirus (APMV-3) were isolated in Israel. Four isolates were antigenically close to APMV-3b/parakeet/Netherlands/449/75 rather than to APMV-3a/turkey/Wisconsin/68. This relationship was confirmed by hemagglutination inhibition (HI) with APMV-3 polyclonal antisera and also with a monoclonal antibody (MAb) to a psittacine strain of APMV-3. These are the first isolations of APMV-3 psittacine variant from flocks of domestic fowl in Israel and confirmation that the psittacine variant of APMV-3 is involved in respiratory disease in flocks of domestic birds.
APMV-3 is closely related to avian paramyxovirus 1 1 and has been isolated most commonly from psittacine and passerine birds. 3 Strains of APMV-3 also occur in turkeys, 2, 18 but these strains are antigenically distinct from the strains affecting psittacine birds. APMV-3 causes a drop in egg production of up to 20%, and it takes Ն6 weeks after infection for flocks to return to normal laying. Virus isolation is generally very difficult because the virus is shed for only a short period of time. Although there is serologic evidence for APMV-3 infection of captive birds and of various commercial flocks in Israel (unpubl.), the virus was isolated from flamingoes for the first time in 1996. 12 The isolation and antigenic characterization of APMV-3b variants (the prototype strain: APMV-3b/parakeet/Netherlands/449/75) from captive birds in Israel was previously reported. 15 The regular surveillance for avian ortho-and paramyxoviruses in wild birds and domestic poultry in Israel that was initiated in 1979 has yielded isolates of APMV-1 from migrating starlings 4 and APMV-2 (Yucaipa) from turkeys, chickens, mallards, coots, and other ducks, [6] [7] [8] [9] 14 and APMV-4 isolates were obtained from flamingoes and wild mallards. 13 However, no isolation of APMV-3 was made from poultry in Israel. The only domestic poultry knew to be affected by APMV-3 are turkeys, and no psittacine paramyxovirus variants have been isolated from chickens. Here, we describe the first isolation of APMV-3b antigenically related to psittacine strains of APMV-3 from domestic turkeys and chickens.
Samples were taken from birds with clinical signs of sneezing, rales, sinusitis, and difficult breathing. Postmortem changes in the birds from these farms included pericarditis, perihepatitis, and in several flocks air sacculitis and pneumonia. Escherichia coli and Chlamidia psittaci were frequently isolated. The morbidity in these flocks was about 30%, and the mortality ranged from 3% to 5% in the different flocks. Tracheal and cloacal swabs and brain homogenates of affected birds were treated with antibiotics and inoculated into the allantoic cavity of 10-day-old embryonated chicken eggs. Hemagglutination (HA)-positive allantoic fluids were reacted in a hemagglutination inhibition (HI) test using a panel of polyclonal chicken antibodies prepared against 10 subtypes of reference strains of APMVs (APMV-1-APMV-4, APMV-6-APMV-9), a the pigeon PMV-1 MAb 617/161 specific for psittacine strains of APMV-3, and the sera obtained from the flocks. The HA and HI tests were carried out as previously described. 10 Blood samples were taken from sick and apparently healthy birds at the farms where the clinical signs and the disease was observed. The following APMV reference strains and the antibodies against these strains were used: APMV-1/NDV/Australia/Victoria/ 36 b (NDV); APMV-2/chicken/California/Yucaipa/56 c (Yucaipa); APMV-3a/turkey/Wisconsin/67 a (APMV-3a); APMV-3b/parakeet/Netherlands/449/75 a (APMV-3b); APMV-4/ duck/Hong Kong/D3/75 a (D3/HK); APMV-6/duck/Hong Kong/D199/77 a (D199/HK); APMV-7/dove/Tennessee/4/75 a (Dove/Tn); APMV-8/goose/Delaware/1053/76 a (Goose/Del); APMV-9/duck/New York/22/80 a (Duck/NY); and PMV-?/pigeon/Otaru/76 a (Pigeon/Ot). The following 5 native strains from turkeys and 1 from chickens were isolated and inves- The turkey isolates were obtained from tracheal swabs only, and the chicken isolate was from a cloacal swab. According to the HI test, all 5 of these isolates were identified as APMV-3 ( Table 1) .
The results of HI test with antigens prepared from the isolates and the sera taken from the sick and apparently healthy birds are shown in Table 2 . All 5 sick birds were antibody positive, and all 5 healthy birds were antibody negative. Forty blood samples taken 3 months later from the same flocks were antibody negative (data not shown). Six APMV-3 viruses were isolated from these flocks. In 1 flock, there was a mixed infection with APMV-2 (the prototype strain is APMV-2/chicken/California/Yucaipa/56). A higher level of inhibition with polyclonal sera against the APMV-3b variant than with the APMV-3a variant (the prototype strain is APMV-3a/turkey/Wisconsin/65) was found in 4 flocks. To clarify this finding, the HI test with the antigens prepared from the isolates was performed with the MAb specific for a psittacine strain of APMV-3 (Table 3) . A high HI titer with the MAb and a lower titer with the APMV-1 polyclonal antibodies was seen (in Israel, most flocks are vaccinated against APMV-1 infection). The viral isolations and serologic results indicated that the APMV-3 infection was involved in the respiratory disease in these flocks.
Of the 9 distinct avian paramyxovirus serotypes recognized so far, APMV-3 isolates form a group that has been isolated from both captive psittacine and passerine birds and from domestic fowl. The turkey strain of APMV-3 was first isolated in North America, 18 and the psittacine strain was isolated in The Netherlands. 17 Psittacine strains of APMV-3 were isolated from captive anseriformes and circoniiformes in Israel in 1996, 15 and serologic evidence was obtained for the presence of the APMV-3b serotype. It was therefore of interest when APMV-3 was isolated for the first time in Israel from turkeys and chickens and even more so when it appeared that the isolate was APMV-3b. The viscerotropic velogenic virus of psittacine origin was considered to be the causal agent of the major Newcastle disease outbreak (the APMV-1 virus) in Southern California poultry during the early 1970s and other outbreaks in cormorants and turkeys in 1992 in North America, 11 but there are no reports of psittacine variants of APMV-3 causing infection in domestic fowl. The absence of virus isolations prior to 1996 and the isolations of APMV-3 psittacine origin from captive and caged birds close to this date suggest that APMV-3 viruses might have been introduced only recently into Israeli poultry flocks. The simultaneous infection by 2 different paramyxoviruses, as seen in 1 flock, has been observed previously. 16 In this case, the establishment of viral infection and the development of clinical signs is clear. The results obtained in the present study may be considered circumstantial evidence that 2 of the possible sources of the virus are imported captive or caged birds and migratory birds.
